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following relation, independent, it will be observed, of the magnitude of the battery current, must be satisfied—-
R = mM\
and from this, M being known from the data of construction, the absolute resistance R of the conductor is determined.
One of the principal difficulties to be overcome arises from the smallness of the resistance R, necessary for a balance, even when m and M are both increased as far as possible. Lorenz employed three resistances, ranging from -0008 to '002 of a mercury unit, and he evaded the necessity of com-parino1 these small resistances with ordinary standards by constructing them of actual columns of mercury. His result was accordingly obtained directly in terms of mercury, and was to the effect that
1 mercury unit = '9337 x 10° O.G.S. differing nearly 1 per cent, from the value ('941) obtained by ourselves.
| 2. Under the conviction that this method offers in some respects important advantages, and influenced also by the fact that the arrangements for producing and measuring the uniform rotation necessary were ready to our hands, we determined to give it a trial, in the hope of obtaining confirmation of the results already arrived at by ourselves and by Glazebrook with other methods. At first the intention was to follow Lorenz in using for the resistance a glass tube full of mercury, with two points of which contact would be made by platinum wires passing through the glass. It appeared, however, that there would be difficulty in making the measurements with the degree of accuracy aimed at. If the wires were scaled into the glass, the section would probably be rendered irregular. An attempt was made to avoid this difficulty by using a tube from which the ends had been cut with the aid of heat. After small nicks had been filed sufficiently deep to receive the platinum wires, the ends were replaced in their original positions and secured with shellac. In this way a satisfactory uniformity of section near the points of derivation could be attained, but the measurement of the distance between .these points, which is required to be known with full accuracy, was rendered difficult by the presence of the cement. It is possible that these difficulties might have been overcome, but at this point a method of shunting occurred to us, allowing the use of mercury to be dispensed with. Merely for the purpose of connecting the mercury unit, with the B.A. unit or other standard of resistance, it would not be desirable to use tubes of such large bore*. This problem may more conveniently be taken by itself, and has already been treated by us in a former communication to the Societyf.
* If the distance between the points of derivation were 1 metre, # = -002 mercury unit would require a section equal to 500 square inillims. t Phil Trajis. 1883, p. 173 [vol. n. p. 78].